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A heat-sensitive pressure-sensitive adhesive and a heat-sensitive pressure-sensitive 
adhesive tape which are excellent in pressure-sensitive adhesiveness and bond 
strength and resistances to water and moisture. This adhesive comprises (A) 100 pts. 
by wt. of a thermoplastic resin, (B) 10 to 200 pts. by wt. of a tackifier, (C) 50 to 
500 pts. by wt. of a solid plasticizer, (D) an epoxy compound and (E) a 
thermohardening agent; and the adhesive sheet is produced by applying the adhesive 
on a support . 
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ABSTRACTED -PUB -NO: WO 9730132A 
BASIC -ABSTRACT: 

A heat-sensitive adhesive comprises 100 pts.wt. thermoplastic resin (A), 10-200 
pts.wt. tackifier (B) , 50-500 pts.wt. solid plasticiser (C) , epoxy compound (D) and 
thermal -hardening agent (D) . 

Preferably the epoxy compound (D) is a liquid at ambient temperature, and amount of 
which is 1-50, particularly 20-200, pts.wt., w.r.t. to 100 pts.wt. thermoplastic 
resin (A), which can be: 1 selected from compounds of the glycidyl ethers, or 
bisphenol-type epoxy resin and cresol novolak-type epoxy resin, preferably, the 
thermal -hardening agent (E) is amine. The thermoplastic resin (A) is a resin 
selected from 1 or (1) a polymer PI formed from some of the carboxyl group -containi 
ng monomer, styrene monomer and (meth) acrylic ester monomer; and (2) a mixture of 
the copolymer PI and a monopolymer that contains no carboxyl groups in its monomer. 
The carboxyl group -containing monomer can be selected from at least one of 
(meth) acrylic acid, itaconic acid and (meth) acrylic acid beta -carboxyethyl ester. 

USE - The adhesive is used to produce heat-sensitive pressure-sensitive adhesive 
sheets/tapes (claimed) which are particularly useful for labelling glass and plastic 
containers such as bottles. 

ADVANTAGE - Adhesive sheets made with the adhesive have excellent pressure- sensitive 
adhesiveness, bond strength and resistance to water as well as moisture, compared to 
those obtained from the old water-dispersed adhesive. 
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SPECIFICATION 

HEAT-SENSITIVE ADHESIVE AND HEAT- SENSITIVE ADHESIVE SHEET 
Technical Field 

The present invention pertains to a heat-sensitive adhesive 
that is not tacky at room temperature but becomes tacky when heated 
and that sustains the tackiness for a while even if the heat source 
is removed after it has exhibited tackiness and also pertains to a 
heat-sensitive adhesive sheet. 
Prior Art 

Conventional heat-sensitive adhesives are mostly used as a 
water-dispersion type, as seen typically in the cas_e of known 
delayed-tack adhesives. As described, for example, in "Adhesion 
Handbook" (The 12 th edition, 1980, published by the Polymer 
Publication Association) , their basic components are thermoplastic 
resins, solid plasticizers, and tackifiers, and these adhesives are 
used in the form of emulsions or aqueous dispersions. 

Each component has the following function. That is, 
thermoplastic resins become the source of tackiness and adhesion 
strength, and solid plasticizers melt when heated to a temperature 
above their melting point and swell the resins or soften them, 
thereby causing adhesives to exhibit tackiness. Tackifiers 
increase tackiness, thus contributing to the improvement of 
practical-utilization characteristics . 



*Number in the margin indicates pagination in the foreign 

text . 



The aforesaid heat-sensitive adhesives are generally applied 
to paper, such as bond paper, coat paper, art paper, vapor- 
deposition paper, etc., or to plastic substrates, such as PET 
films, etc., and the obtained heat-sensitive adhesive sheets are 
used as labels, etc., to be stuck onto metal, glass, or plastic 
containers . 

Water-dispersion-type delayed-tack adhesives do not contain 
organic solvents in their systems and require no release liner; 
thus, they are advantageous from the viewpoint of environmental 
contamination, human health, resource conservation, etc., but they 
have inevitable weakness in that, because they are water-based, 
they cannot avoid adverse effects of various kinds of activators, 
etc. In other words, because they have various inferior 
properties, including inferior water resistance, moisture 
resistance, etc., compared with the adhesives of the solvent-based 
type, their applications are limited. 

In recent years, various kinds of containers including glass 
bottles are being recycled, and the labels used for returnable /2 
(reclaimed/reused) glass bottles particularly must exhibit water 
resistance and moisture resistance during storage in refrigerators 
and a peeling property, etc., during weak-alkali washing that is 
carried out after the bottles are reclaimed. When the prior-art 
heat-sensitive adhesives are used, it is difficult to meet these 
requirements . 
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Disclosure of the Invention 

The present invention was achieved to solve the aforesaid 
problems, and its objective is to provide a heat-sensitive adhesive 
and heat-sensitive adhesive sheet that have excellent water 
resistance, moisture resistance, and tackiness and also that can be 
peeled off easily with weak alkali. 

The present invention provides a heat-sensitive adhesive that 
is characterized by containing 10 to 200 parts by weight of a 
tackifier (B) and 50 to 500 parts by weight of a solid plasticizer 
(C) per 100 parts by weight of a thermoplastic resin (A) as well as 
a compound having epoxy groups (D) and a thermosetting agent (E) 
and also provides a heat-sensitive sheet prepared by applying the 
aforesaid heat-sensitive adhesive onto a substrate. 
Best Mode of Implementing the Invention 

Some examples of the thermoplastic resin (A) include 
(meth) acrylic acid ester, styrene- (meth) acrylic aid ester, styrene- 
butadiene, ethylene-vinyl acetate, vinyl acetate, vinyl acetate- 
(meth) acrylic acid ester, ethylene-vinyl chloride, ethylene- 
(meth) acrylic acid ester, ethylene- (meth) acrylic acid, butadiene, 
urethane, styrene-isoprene, etc., polymers. 

In addition, copolymers that contain other monomer units that 
are copolymerizable with the monomer units that compose these 
polymers can also be used. The other monomers here include 
carboxyl -group-containing monomers., such as acrylic acid, 
methacrylic acid, itaconic acid, (3-carboxyethyl (meth) acrylate, 
etc.; amide-group-containing monomers, such as acrylamide, 
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methacrylamide, N-methylol acrylamide, etc.; hydroxyl -group- 
containing monomers, such as hydroxyethyl ( me th), aery late, etc.; and 
monomers having epoxy groups, amino group, etc., as well as 
acrylonitrile, vinyl toluene, a -methyl styrene, diallyl phthalate, 
etc . 

The thermoplastic resin (A) used in the present invention is 
preferably a minimum of one resin selected from a group consisting 
of (1) copolymers (P 1 ) that have, at a minimum, a carboxyl -group- 
containing monomer unit, styrene monomer unit, and (meth) acrylic 2A 
acid ester monomer unit and of (2) mixtures of said copolymers (P 1 ) 
and homopolymers (P 2 ) of monomers that do not contain carboxyl 
groups . 

The carboxyl-group-containing monomer is preferably a minimum 
of one kind of monomer selected from a group consisting of acrylic 
acid, methacrylic acid, itaconic acid, and p-carboxyethyl 
(meth) acrylate . Some examples of the monomer that does not contain 
carboxyl groups include styrene, vinyl acetate, etc. 

Copolymers P 1 and mixtures of copolymers P 1 and homopolymers P 2 
are suitably used for the following reasons. The introduction of 
carboxyl groups improves the contact with the glass surface, and 
the formation of a three-dimensional structure by the crosslinking 
with an epoxy-group-containing compound can be expected, thereby 
greatly contributing to the tackiness, adhesion, water resistance, 
and moisture resistance of the resulting adhesive. Furthermore, 
they contribute to the peeling property of labels in alkali 
washing . 
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In addition to the presence or absence of carboxyl groups, 
there are some cases in which the monomer compositions may affect 
water resistance. If water resistance is important, the use of 
styrene is especially desirable. 

In order to obtain intended water resistance and alkali 
peelability, the acid value (carboxyl group content) of the 
thermoplastic resin as a whole should be in the range of 5 to 150 
mg KOH/g, preferably 5 to 70 mg KOH/g. If the acid value is less 
than 5 mg KOH/g, satisfactory water resistance and moisture 
resistance cannot be obtained, and an acid value exceeding 150 mg 
KOH/g is impractical because it causes problems in the stability of 
the coating solution and coated sheet. As the carboxyl -group- 
containing monomer, one kind or a combination of two or more kinds 
may be used within the aforesaid range. It is particularly 
desirable to use itaconic acid or p-carboxy ethyl acrylate. 
Incidentally, the acid value of a resin may be determined by a 
conventional titration method specified in the Japanese Industrial 
Standards as well as by potentiometric titration or by mathematic 
calculation . 

The glass transition temperature of the thermoplastic resin as 
a whole is suitably in the range of -5° C to 50° C, preferably in 
the range of 0° C or higher to 40° C or lower. A temperature below 
-5° C causes blocking to occur easily, whereas a temperature 
exceeding 50° C deteriorates the film-forming property; thus, these 
temperatures are not desirable from the viewpoint of practical 
utilization. 
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In the case of using a mixture of homopolymers as the 
thermoplastic resin, it is desirable for the approximate value 
calculated from the glass transition temperature of each /4 
homopolymer based on the weight ratio or for the value obtained by 
actually conducting a thermal analysis of the mixture to be within 
the aforesaid range. 

The aforesaid copolymers P 1 , which have a minimum of a 
carboxyl -group-containing monomer unit, styrene monomer unit, and 
(meth) acrylic aid ester monomer unit, or homopolymers P 2 of 
monomers that do not contain carboxyl groups are preferably 
obtained by the emulsion polymerization of constituent monomers 
conducted in the presence of an ethylenic unsaturated surfactant, 
that is, in the presence of a reactive surfactant having a double 
bond in the molecule. Reactive surfactants are readily taken into 
micelles during polymerization, and they also copolymerize with 
coexisting monomers and are readily incorporated into the polymer 
chains. Consequently, adverse effects of the non-reacted 
surfactant on the physical properties can be prevented, thereby 
making it possible to obtain a resin with excellent water 
resistance and moisture resistance. 

Some examples of reactive surfactants include "Ratemul S-180" 
produced by the Kao Corporation, "Eleminol JS-2" produced by the 
Sanyo Chemical Industries, u Antox MS- 60" manufactured by the Nippon 
Emulsifier Co., "Aquaron HS-10" and "Aquaron RN-20" manufactured by 
the Daiichi Kogyo Seiyaku Co., "Adekaria Soap NE-10" and "Adekaria 
Soap SE-10N" produced by Asahi Denka Kogyo Co., and the like, but 
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this list is not all-inclusive. In the emulsion polymerization, 
the aforesaid reactive surfactants may be used singly or in 
combination of two or more. In addition to these reactive 
surfactants, common anionic, cationic, or nonionic surfactants may 
also be used in combination to the extent that they do not 
adversely affect water resistance and moisture resistance. 

The quantity of the reactive surfactant used here is 0.05 to 
10 %, preferably 0.1 to 5 %, by weight per 100 parts by weight of 
the monomer mixture . 

For the purpose of improving the tackiness of the adhesive, 
the tackifier (B) is used in the range of 10 to 200 parts by weight 
to 100 parts by weight of the thermoplastic resin (A) . If less 
than 10 parts by weight are used, tackiness and adhesion strength 
decrease, while the use of more than 2 00 parts by weight causes 
blocking to readily occur. Some examples of known tackifiers rosin 
derivatives, such as polymerized rosin, hydrogenated rosin, and 
glycerol ester, pentaerythritol ester, etc.; polyterpene-based 
resins, such as phenol -modified terpene resin, etc.; aliphatic 
hydrocarbon-based resins (C5 petroleum resins) ; and aromatic 
hydrocarbon-based resins (C9 resins) and hydrogenated products 
thereof as well as alkylphenol resins, alkylated polystyrene 
resins, etc. However, when the blocking property is taken into 
consideration, those whose softening temperature is 80° C or higher 
are preferred. 

The solid plasticizer (C) is used in the range of 50 to 500 
parts, preferably 70 to 400 parts, by weight per 100 parts by 
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weight of the thermoplastic resin (A) . If less than 50 parts by 
weight is used, the plasticizing effect decreases, and sufficient 
tackiness and adhesion strength cannot be obtained. The use of 
more than 500 parts by weight causes chalking (a powder- forming 
phenomenon of the solid plasticizer) to readily occur. Some 
examples of the solid plasticizer include diphenyl phthalate, 
dihexyl phthalate, dicyclohexyl phthalate, dihydroabiethyl 
phthalate, dimethyl isophthalate, dimethyl terephthalate, dibenzyl 
terephthalate, p-hydroxy methylbenzoate, p-hydroxy n- 
propylbenzoate, sucrose benzoate, ethylene glycol dibenzoate, 
trimethylol ethane tribenzoate, glyceride tribenzoate, 
pentaerythritol tetrabenzoate, sucrose octaacetate, monomethyl 
itaconate, dimethyl itaconate, N-cyclohexyl-p- toluene sulfonic acid 
amide, tricyclohexyl citrate, triphenyl phosphate, etc. These 
solid plasticizers may be used singly or in combination of two or 
more, but it is preferable to employ dicyclohexyl phthalate, which 
is highly versatile. 

The compound (D) having epoxy groups plays an important role 
in substantially improving various properties, such as the 
tackiness, adhesion strength, water resistance, moisture 
resistance, etc., of the adhesive. It can be either a solid or a 
liquid (in a liquid form) , and, if it is in a liquid form at room 
temperature (25° C) , it is preferably used in the range of 1 to 50 
parts by weight per 100 parts by weight of the thermoplastic resin 
(A) . If more than 50 parts by weight are used, problems, such as a 
decrease in the stability of the coating solution, etc., occur. On 
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the other hand, if it is solid at. room temperature, an amount in 
the range of 20 to 200 parts by weight is suitable. An amount less 
than 2 0 parts by weight does not yield the effect of improving 
physical properties, and an amount exceeding 200 parts by weight 
makes it difficult to obtain the plasticizing effect at the time of 
heat activation, thereby deteriorating workability, etc. 

Some examples of the epoxy-group-containing compound that is a 
liquid or in a liquid form at room temperature include glycidyl 
ethers, such as allyl glycidyl ether, phenyl glycidyl ether, etc.; 
alkylene oxides, such as styrene oxide, propylene oxide, etc.; 
glycidyl esters, such as phthalic acid glycidyl ester, etc . ; 
glycidyl amines, such as N, N-diglycidyl aniline, tetraglycidyl 
diaminodiphenyl methane, etc.; glycidyl acrylate; glycidyl 
methacrylate ; etc . 

Those that are solid or that assume a solid form depending on 
the size of the molecular weight include trigylcidyl isocyanurate, 
hydantoin epoxy resin, hydroquinone glycidyl ether, bisphenol-S 
epoxy resin, glycidyl phthalimide, biphenyl epoxy resin, cresol 
novolac epoxy resin, (hydrogenated) bisphenol-A epoxy resin, 
(hydrogenated) bisphenol-F epoxy resin, brominated bisphenol-A 
epoxy resin, phenol novolac epoxy resin, etc. 

These epoxy compounds, regardless of whether they are liquid 
or solid, can also be used singly or in combination of two or more 
within the aforesaid range. Particularly desirable among them are 
glycidyl ethers, such as glycerol triglycidyl ether, (poly) ethylene 
glycol diglycidyl ether, (poly) propylene glycol diglycidyl ether, 



trimethylol propane triglycidyl ether, neopentyl glycol diglycidyl 
ether, etc., bisphenol-A epoxy resin, triglycidyl isocyanurate, 
cresol novolac epoxy resin, and phenol novolac epoxy resin. 

The thermosetting agent (E) is essential for improving the 
physical properties of the adhesive. As the thermosetting agent 
are used previously known agents— for example, those described in 
pages 606 to 655 of "Crosslinking Agent Handbook" (1981, published 
by Taiseisha) and those found in pages 164 to 263 of "New Epoxy 
Resins" (1985, published by Shokodo) , but the present invention is 
not limited to these. Of these, especially amines, particularly 
those having hydrophilicity , like 2-dimethyl aminoethanol , etc., 
are preferable because of excellent workability. These can be used 
irrespective of whether they are in a solid or liquid form, and the 
quantity to be used is preferably 1 to 50 parts by weight to 100 
parts by weight of the thermoplastic resin (A) . 

The aforesaid thermosetting resins can be used singly or in 
combination of two or more kinds and also can be used in 
combination with thermosetting promoters, some examples of which 
include acetylacetone metal salts, such as zinc acetyl acetonate, 
iron acetylacetonate, etc.; enamine; tin octylate; quaternary 
phosphonium salt; triphenyl phosphine; 1, 8-diaza-bicyclo- (5, 4, 0) - 
undecene 7 and 2-ethylhexanoic acid salt and phenol salt thereof; U_ 
triethanol amine borate, etc. 

In addition to the aforesaid components (A) to (E) , the heat- 
sensitive adhesive of the present invention can incorporate other 
additives (F) , if necessary, for the purpose of improving the 
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physical properties, workability, processability, etc. 

Some examples of other additives that are used for the purpose 
of preventing blocking or controlling adhesion strength include 
inorganic fillers, such as titanium oxide, alumina, alumina sol, 
kaolin, colloidal silica, talc, mica, etc., and organic substances, 
such as paraffin, wax, fats and oils, etc. Various kinds of 
dispersants, defoaming agents, thickener, etc., may also be used. 

The heat-sensitive adhesive of the present invention is 
formulated by pulverizing and dispersing the aforesaid solid 
plasticizer (C) and, if necessary, the solid epoxy resin (D) and 
other additives (F) with water, etc., by means of dispersion, 
kneading, etc., such as a ball mill, attritor, sand mill, etc., and 
subsequently by adding the thermoplastic resin (A) , tackif ier (B) , 
epoxy resin (D) , and, if necessary, other additives and 
mixing/stirring the mixture. The obtained heat-sensitive adhesive 
is applied onto substrates by a conventional method, such as hot- 
melt coating, bar coating, applicator coating, roll coating, brush 
application, etc., and dried with hot air, far-infrared rays, etc., 
as necessary, thereby obtaining heat-sensitive adhesive sheets. 
Working Examples 

The following presents some working examples to explain the 
present invention in further detail, but these examples do not 
place any restriction on the present invention. In the working 
examples, "parts" means "parts by weight," and means "% by 
weight . " 
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[Working Examples 1 to 10 and Comparative Examples 1 to 7] 

As a first step, according to the formulas shown in Table 2, a 
solid plasticizer (C) , a solution of maleic acid-based resin (F) , 
and water were placed in a ball mill and pulverized/ dispersed for 
24 hours. Next, a thermoplastic resin (A), tackifier (B) , epoxy 
compound (D) , and thermosetting agent (E) were added to the above 
and mixed/stirred for 5 minutes by a dispersion mill, thereby 
formulating an adhesive. With respect to the acrylic resin 
emulsions, each composition shown in Table 1 was subjected to 
conventional emulsion polymerization at 70° C in a nitrogen 
ambience, thereby obtaining an emulsion haying a solid content of 
50 %. "Emal 10" in the table is sodium laurylsulf ate manufactured 
by the Kao Corporation, and "HS-10" is a reactive surfactant 
manufactured by the Dai-ichi Kogyo Seiyaku Co. 

An obtained adhesive was applied to the back of one-side art 
paper so as to set the quantity of- the coating after drying to 15 
g/m 2 and was subsequently dried at 45° C for 3 0 seconds, thereby 
obtaining an adhesive sheet. After the drying, there was no 
tackiness observed on the sheet at room temperature. Each sheet 
thus obtained was tested for 180°-angle peel adhesion, retention, 
water resistance, alkali washing property, and blocking property 
according to the methods described later. The results are shown in 
Table 2. 
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TABLE 1 Monomer Compositions of Thermoplastic Resins 
(Acrylic Resin Emulsions) 
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TABLE 2: ADHESIVE COMPOSITIONS AND PHYSICAL PROPERTY EVALUATION 
RESULTS 
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Key: A) thermoplastic resin; B) tackifier; C) solid plasticizer ; D) 
epoxy compound; E) thermosetting agent; F) other additives; *1) SB 
resin emulsion; *2) EVA resin emulsion; *3) acrylic resin emulsion; 
*4) maleic acid-based resin solution; a) number; b) working 
examples; c) comparative examples; d) adhesive composition (parts) ; 
e) physical property evaluation results; f) rosin ester emulsion; 
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g) dicyclohexyl phthalate; h) liquid; i) glycerol triglycidyl 
ether; j) propylene glycol diglycidyl ether; k) phthalic acid 
diglycidyl ether; 1) solid; m) bisphenol-A epoxy resin; n) cresol 
novolac epoxy resin; o) 2-dimethyl amino ethanol; p) modified amine 
(amine adduct) ; q) dicyanodiamide; r) water; s) adhesion strength; 
t) retention; u) water resistance; v) alkali washing property; w) 
blocking; x) adherend: stainless; y) adherend: glass. 

(Adhesion Strength) 

After an adhesive sheet was heated at 120° C for 25 seconds 
and became tacky, the adhesive sheet was immediately stuck to a 
stainless steel plate or glass plate, and the adhesion strength was 
determined by 180°-angle peeling according to JIS K-6848. The 
results were evaluated according to the following criteria. 
® 1000 g/25 mm or more 

O 700 g/25 mm or more to less than 1000 g/25 mm 
a 400 g/25 mm or more to less than 700 /25 mm 
x Less than 400 g/25 mm 
(Retention ) 

After a sheet was made tacky in the same manner as in the case 
of the adhesion strength test, the adhesive sheet was immediately 
stuck to a stainless steel plate or glass plate, and a creep test 
was carried out according to JIS K-6848, and the results were 
evaluated according to the following criteria. 
© 5000 seconds or longer 

O 3000 seconds or longer to less than 5000 seconds 
a 1000 seconds or longer to less than 3000 seconds 
x Less than 1000 seconds 
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(Water Resistance) 

A 25 x 100 mm adhesive sheet that was made tacky in the same 
manner as in the adhesion strength test was immediately applied to 
a glass plate and left standing for 24 hours, after which the glass 
plate was immersed in a 25° C constant-temperature water tank. 
Forty-eight hours later, the adhering condition of the adhesive 
sheet was observed and evaluated according to the following 
criteria . 

<§> Less than 10 % of the area of the attached adhesive sheet had 
peeled. 

O 10 % or more to less than 30 % of the area of the attached 
adhesive sheet had peeled. 

a 30 % or more to less than 60 % of the area of the attached 
adhesive sheet had peeled. 

x More than 60 % of the area of the attached adhesive sheet had 
peeled. 

(Alkali Washing Property) 

A 25 x 100 nun adhesive sheet that was made tacky in the same 
manner as in the adhesion strength test was immediately applied to 
a glass plate and left standing for 24 hours, after which the plate 
was immersed in a 3 % aqueous solution of sodium hydroxide at 70 ° 
C, and the time required for the sheet to peel off was measured. 
The results are evaluated according to the following criteria. 
<§> Peeled within 5 minutes 

O Peeled in 5 minutes or longer to less than 10 minutes 
a Peeled in 10 minutes or longer to less than 2 0 minutes 
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x Required longer than 20 minutes 
(Blocking Property) 

To an adhesive sheet was applied a 500 g/cm 2 load, and the 
sheet was left standing for 1 hour in a 55° C ambience. 
Thereafter, the degree of adhesion was evaluated according to the 
following criteria. 

5 No resistance was felt when the sheet was peeled. 
4 Slight noise was heard when the sheet was peeled. 
3 Continuous noise was heard when the sheet was peeled. 
2 The sheet tore when it was peeled. 
1 The sheet could not be peeled off. 

The following is additional explanation about Table 2. 
*1) Styrene-butadiene copolymer, solid content: 50 % 
*2) Ethylene-vinyl acetate copolymer, solid content: 50 % 
*3) Refer to Table 1, solid content: 50 % each. 
*4) Solid content: 50 % 
*5) Solid content: 30 % 
Possible Industrial Applications 

The heat-sensitive adhesive and heat-sensitive adhesive sheet 
of the present invention have improved water resistance and 
moisture resistance, which were difficult to attain with prior-art 
water-dispersion-type adhesives, and also have excellent tackiness 
and adhesion strength; therefore, they can be used for a wide range 
of applications, including labels used for various containers, such 
as returnable glass jars, etc., that require the aforesaid 
characteristics . 
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CLAIMS 

1. A heat-sensitive adhesive that contains 10 to 200 parts by 
weight of a tackifier (B) and 50 to 500 parts by weight of a solid 
plasticizer (C) per 100 parts by weight of a thermoplastic resin 
(A) as well as a compound having epoxy groups (D) and a 
thermosetting agent (E) . 

2. The heat-sensitive adhesive stated in Claim 1, wherein the 
compound having epoxy groups (D) is liquid at room temperature and 
is incorporated in a proportion of 1 to 50 parts by weight to 100 
parts by weight of the thermoplastic resin (A) . 

3. The heat-sensitive adhesive stated in Claim 1, wherein the 
compound having epoxy groups (D) is solid at room temperature and 
is incorporated in a proportion of 2 0 to 200 parts by weight to 100 
parts by weight of the thermoplastic resin (A) . 

4. The heat-sensitive adhesive stated in Claim 2, wherein the 
compound having epoxy groups (D) is a minimum of one kind of 
compound selected from glycidyl ethers. 

5. The heat-sensitive adhesive stated in Claim 3, wherein the 
compound having epoxy groups (D) is a minimum of one kind of resin 
selected from a group consisting of bisphenol epoxy resins and 
cresol novolac epoxy resins. 

6. The heat-sensitive adhesive stated in Claim 1, wherein the 
thermosetting agent (E) is an amine. 

7. The heat-sensitive adhesive stated in Claim 4, wherein the 
thermosetting agent (E) is an amine. 
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8. The heat-sensitive adhesive stated in Claim 5, wherein the 
thermosetting agent (E) is an amine. 

9. The heat-sensitive adhesive stated in Claim 1, wherein the 
thermoplastic resin (A) is a minimum of one resin selected from a 
group consisting of (1) copolymers P 1 that have, at a minimum, a 
carboxyl -group-containing monomer unit, styrene monomer unit, and 
(meth) acrylic acid ester monomer unit and of (2) mixtures of said 
copolymers P 1 and homopolymers P 2 of monomers that do not contain 
carboxyl groups . 713 

10. The heat-sensitive adhesive stated in Claim 9, wherein 
the carboxyl -group-containing monomer is a minimum of one kind of 
monomer selected from a group consisting of acrylic acid, 
methacrylic acid, itaconic acid, and (3~carboxyethyl (meth) acrylate . 

11. The heat-sensitive adhesive stated in Claim 4, wherein 
the thermoplastic resin (A) is a minimum of one resin selected from 
a group consisting of (1) copolymers P 1 that have, at a minimum, a 
carboxyl -group-containing monomer unit, styrene monomer unit, and 
(meth) acrylic acid ester monomer unit and of (2) mixtures of said 
copolymers P 1 and homopolymers P 2 of monomers that do not contain 
carboxyl groups . 

12. The heat-sensitive adhesive stated in Claim 5, wherein 
the thermoplastic resin (A) is a minimum of one resin selected from 
a group consisting of (1) copolymers P 1 that have, at a minimum, a 
carboxyl-group-containing monomer unit, styrene monomer unit, and 
(meth) acrylic acid ester monomer unit and of (2) mixtures of said 
copolymers P 1 and homopolymers P 2 of monomers that do not contain 



carboxyl groups . 

13. The heat-sensitive adhesive stated in Claim 9, wherein 
copolymers P 1 and homopolymers P 2 are polymers obtained by emulsion- 
polymerizing constituent monomers in the presence of a surfactant 
having an ethylenic unsaturated bond. 

14. The heat-sensitive adhesive stated in Claim 13, wherein 
the acid value of the thermoplastic resin (A) as a whole is 5 
mgKOH/g to 150 mgKOH/g. 

15. The heat-sensitive adhesive stated in Claim 14, wherein 
the glass transition temperature of the thermoplastic resin (A) as 
a whole is -5° C to 50° C. 

16. A heat-sensitive adhesive sheet prepared by applying the 
heat-sensitive adhesive of Claim 1 onto a substrate. 

17. A heat-sensitive adhesive sheet prepared by applying the 714 
heat-sensitive adhesive of Claim 11 onto a substrate. 

18. A heat-sensitive adhesive sheet prepared by applying the 
heat-sensitive adhesive of Claim 12 onto a substrate. 



21 



PCT 



I ^ I ^ ^ 




(51) BRttftft-£6 

COW 201/00, 163/00, 7/02 



Al 



(43) ®68^[BJ B 



WO97/30132 



1997^8,8 21 0(21.08.97) 



(21) SRffiH#4 PCT/JP96/0034I 

(22) H&UjKi B !996¥2£ 16 0 (16.02.96) 

(71) ttSJRA (*S£l8K1*^T^IS2Hfcoi*T) 

(TOYO INK MANUFACTURING CO., LTD.)[JP/JP] 
T104 *39C«P*f*E^«-Ti3#l3# Tokyo, (JP) 

(72) ; fc.fctf 

(75) «W*/fctiJHA (*BI:oint^) 

A5*til(SHIRAISHI f Kinya)[JP/JP] 

&®&-(SATO, Keitchi)[JP/JP] 

ftOJ fi(KAMEYAMA, Makoto)[JP/JP] 

&Ef#£(IIDA, Hiroyuki)[JP/JPJ 

MttL 9](KIKUCHl, Akira)[JP/JP] 

fl04 jKJK»^*E^ttrTB3#l3» 

3fl#>f ^*&i£&^£ttf*J Tokyo, (JP) 

Ul^^^YAMAMOTO, Masako)[JP/JP] 

¥350-1 1 #3E^iil8mf^»KBT-TB8*l5» Saitama, (JP) 

(74) R1A 

#S± +ft S, ^(NAKAJIMA, Jun ct al.) 

T160 **Cfnrr?IE«fS4TB3#174i- HK*r1&e>7« 

^BHRftKVSSgr Tokyo, (JP) 



(81) US, KttflWflF (AT, BE, CH, DE. DK, ES, FR 

GB, GR, IE, IT, LU, MC, NL, PT, SE). 



(54)Title: HEAT-SENSITIVE PRESSURE-SENSITIVE ADHESIVE AND HEAT-SENSITIVE PRESSURE-SENSITIVE 
ADHESIVE SHEET 



(57) Abstract 

A heat-sensitive pressure-sensitive adhesive and a heat-sensitive pressure-sensitive adhesive tape which are excellent ii 
pressure-sensitive adhesiveness and bond strength and resistances to water and moisture. This adhesive comprises (A) 100 pts by wt of i 
thermoplastic resin, (13) 10 to 200 pts. by wt. of a tackificr, (C) 50 to 500 pts. by wt. of a solid plasticizer, (D) an epoxy compound and (E) ! 
thermohardening agent; and the adhesive sheet is produced by applying the adhesive on a support. 



PTO 2003-167 

S.T.I.C. Translations Branch 



(5 7) 6ft 

it LT. (B) tt*tf5*i] 10- 2 0 OfiM, (C) Sft?>rffifl 5 0-500 
MSB. (D) x.-K+^S^-r*fk-fr«fcJ;C/ (E) fcttfHW***, 



AL 

AM 

AT 

AU 

AZ 

BB 

BE 

BF 

BG 

B J 

BR 

BY 

C A 

CF 

CG 

CH 

C I 

CM 

CN 

CZ 

DE 

DK 



7 ft -7 

y r 

7*7 i^A* 
A'— ^ 



EE x*h=7 LR 

ES **<-f * t . LS 

FI 7^7^K LT 
F R ZZ V * 

GA jEftfy LV 

GB -f*!)* MC 

G E 2^2 T 

GH «-£ MC 

hu /x^xry- ml 

ie 7^?y ; mn 

IS TO?^K MR 

IT *r£!>- MW 

^ *Jr MS 
ft? |glll*Aa**s Kfe 

KR Xfl&BB NZ 

LI l\*V*s*94V PT 

LK ^!I7^* RO 



H 7 
y h7-7 ^ 

*r5tt sTI, *- w 

^ y 

*-y £=-7 
a-7>^ 

yU— 757 



RU 

SD 

SE 

SG 

S I 

SK 

SN 

SZ 

TD 

TG 

T J 

TM 

TR 

TT 



0^718 

VXftf-A' 

hA^n**^ 
hA^a 

3.-:/X?tr7 




WO 97/30132 



PCT/JP96/00341 



"lit 

S S'l «fc ^jSffetttt* •> - h IS* 4 o 
&*©j££li&T©8:*l£JH-3. BPS, fi^tt»litt^> »J»*©«t 

©MftK t i tlZffi* ©®ttJW^©JB»»*<a^ b^il -s fco BP £ 

/Co 



l 



<A ~ * WO 97/30132 PCT/JF96/00341 

*&nj1(i, ( A ) jftoJMfflllil 0 0fi*g|3(C*tLT. (B) tt»ft4ffl 1 0 
- 2 0 0fifiS|5. (C) II ft ST Si #J 5 0- 5 0 0 fiftgflk (D) x#*S/fc£tf 
■f *ffc£t8k (E) «fc55fkffl^trct*^tatr5J!8S»fttt*3W, fci 

i^^iite #>© iSS ©ttSS 

(A) »f»JSB1*M»!!l©fllfc UTIi, T?>J^xXf/K X^b>- 

ftffitfxrt/, St»h"-ju- (y*) t? ij AfixxfA, x^u>-fMrfcf^;t/, 
xf-ix >- (y^) 7J"J^gxxf;k x^b>- (y?) T^«j;i/8, 7> 

-t 

y*7'J;UK. -f^a^gfc, (y T? 'J ;i/»j8-*;l/sK*:/xf-;Hg©3&* 
;i>t?'J;uts K$©T$ K*£Wt*lMN*, T ? 'J t Ko*-> 

IC7 7 'J a— h "J t"x;Uh;Ux> % a-y^;l/X^U> % yT»J;l<7£U 



2 



WO 97/30132 PCT/JP96/00341 

:o^i:»S^P' <f\ ^m^ttP' iHMim^ftP 8 £©&£$)#, ft 

ttffim±teT\ 5-1 5 Om g K OH/g ©$&!!#$? £ U\, 
MJiff* L < liBMB 5-7 OmgKOH/gOlEfflT^'So ®«5mgK0H/ 

g^ffi-c-ii, ^frtmyki!kts£vmmmmt>ti-f, ttzi 5 0mgi<oH/g 
Hi:^aai4«fii&©^7xte^fiK{i % ram^f*-?- 5°c-~5 o°CT*.§ct 

^ffiU', «k9»*L<li % 0"CJ!*U:4 0'CiyT©«JHT**. -5*C*MT 



3 



WO 9700132 PCT/JP96/00341 

n t o xMS- 6 0 J , ifS-IfcSaSfcstettS! rr?7D>HS-l Oj , 

ry^TD>RN-2 Oj ; Jfi«ftX*«^tfcS! fTr* 'J T y -7'N E - 
1 oj , rrf* 'Jtv-^SE- 1 ONj 5f*<#if^»n*^ cttfcKRSS 

£l£1$J?ffifc«J©£ffll:{i> IfM^l 0 OttJMBtcStbT 0. 0 5~ 

(B) *«Si&tt-5*iJl*. ttSf«IOtt«f14fiB*lSl±*^SiWT. (A) t^SHSfe 
ttifli 1 0 0 MSBtcS* UT 1 0 - 2 0 0 fiS8P©rifi|IT«!ffl $ tt5o 10 SggU 
*^TiSEffl-r-5i:tti**te«fcC/«***<ffi;TL. -#2 0 0fift«*«^.Tffiffl 



4 



WO 9700132 PCT/JP96/00341 

d y + >^'tt^^.-r^ fcttfbSK#8 0 o CJW_b© *>©#$?£ U\, 

(C) @l*^TSSB*llli, (A) J&BJSBttffillff 1 0 OfiftfflJllSf LT5 0-5 0 0 
ffiffiSBx ft£ L < 14 7 0 -4 0 OffiM©fBfflTteffl£ft*o 5 0 M8B*j(tT 

7 9 Jlt&iSi/ 9 o^*i/;k 7^A9i?t Ka7t*if;k 4 % J 7 9 foWJ * * 
;k fl/7^H^yf;K fl/7^^ft^>y^ P ~ t Ko 

8if i/> M =» - 'k =£MK h'jyfo-;l/x3'>, = £S§& ?* U -b 'J 

/k •< ? vSt^/f^k N- i/9 n's+i/yu- p - h;l/X>;ui/*>®T ' h\ 
?x>$? M i/^n^+fk 'J h 'J 7 x-;H|^^tt'bn§o 

&©SS^7 9 WJi/9 oMi/;^«StK U^o 

(D) xtf*S/S£*rr*ffc£«»l*, tt**i|©tt»2K W^K'tts WS 

1*) CJ:bf«fflr«:t*<TI5K M (2 5°C) "CiKl*©«<&l*. (A) 
Sfc^SOttflllli 1 0 OffiflgBKJtLT, 1 ~5 0ft*SB©(&fflJ&<8F £ U>„ 501 

THH*©i££l;k 2 0- 2 0 0£M©lfiffla<ff* U\> 2 0tlS*»tli«l 
ttifi^oS&IDWfbft-f. 2 o OSftM*i;tT{£ffl-f £ £&i£tti$©*J2S{t:#j 

x;K*->££*rr*{fca48ifcl/t % ttSTtt(**fcl*tt1*© *>©!** ru^r 

»r •>^bxx-r;m©r >j ^v^ux^x^, n. n-^^u *>^^t-«j 



5 



WO 97/30132 PCT/JP96/00341 

|J?''J.yyiK7^77b-h.. t y> h-f ^iSx^+i/ttflt* tKo + y>y 
>j^i;^x-f;k t"*7xy -;uSSx#*$/ffi||g % 7 'J ->-^;U7 ^ ^ H\ 

AO) A Mx (**i8fin) t"*7xy-;UFI!x;K 

*^if]£. -^^fkt"X7 x y -;i/AMx^:+i/^iiit % 7x;-;u^7 7?|x 

•J) 7*o £ b 3-;us>{riJ i/^;l/x-f-;k h 'J ^ — ;U7*nX> h- 

•>-^;i/X-^;U^ N 15X7 x y - ^ AS x** h 'J 7* 'J 7 > T 

JiRttlSfr) IS 6 0 6 1- 6 5 5 MM© & HBrXsK+S'ltfll&J (BgfD 6 0 *f > 
BB££) mi 6 4 1- 2 6 3 I©fc©*<ffifflT**jK *IB«W 14 3*1*9 (CRS$ 
n^feOTIi^H^ COtt^T&ttKT i >m, 1*T*> 2 - i>* ?A,7 i J x^ 

Hfts &ttic«fc£rffiffl-es*a<, (a) &*igii*M$fjii i o ose 

ri\ rri+TMfbfSigSiJklgffl-f t^T'H, *©ffliLT, 3EW7-fef-;i, 
7tht-K artf;i/7-tht- h^or-trf-^T-b h >&Jgi&, xt $ 
tn-'^mm. £4&*X*x»*Ai& % M 7 xx;l/+,^7 I, 8-^7 

If- £'->?□- (5. 4, 0) - r !7>-r-b>7fcJ;C;-€-©2-x5 L ;U^+-t>->ffiE 



6 



WO 97/30132 PCMP96/00341 

*fS1fl©!!RI*h14tt»*Hw(i, fliJ&Lfc (A) - (E) «»©tti:* tS>1$©M±> 
tt&tt, JjnXt£t£©|fi]±©ifi-JT\ dSMIClSbT (F) *©flll©jSllQ«l*ttffl-r 

*©ft!!©8§in*!lfcLTM\ #J*.li\ 7*° y *>r©l»ih**Mi»»a©iW80 

*%"l0Sit1i!itffll^ (C) Hft^iaiffl. fcJjtfjftglwE&bT ( 

D) dtex (F) *©ftil©»3iJ£> tSO&dtf-^ ;k Th7 

c, (A) iMSiteflMt, (B) tttM^'K (D) x#*i/«tH, fcitfiSHg 

lfi£5.;l*t>©Tl*ttv\> #*>\ futoffij*© rglJj li rsagpj [%] i* 
rffifi^j £^-f $>©£«<> 
[H»J 1-10 fc^tfJttfcffl 1 ~ 7 ] 

l2i:?FU:fiWot, flJ&C (C) BttnTfflSU (F) vb-fr/ffi^ffl 
HMfc.fcCJ^Kfc*-;!/* zH'ian, 2 4 b#TO& • #»Lfc 0 fcc (A) & 
TOMHi. (B) tttfft5*!U (D) x#*->fb£»'«fc (E) &Hffcffl£ 



7 



WO 97/30132 PCT/JP96/00341 

m<£(D rxv-;n oj li*E3E«e5t£a:8!©5 V y toWMi" h 'J •> A, rHS- 
1 Oj (im-X#|jKai»^ti:ffl!©fiE5ttJ!iBiiS14ar**o 

bttfctt3fai|£fi-ffiT- hjjft©gfflm % l 5g/m ! <w<£ 



» 

G 



m 
..\ 

H 

urn 

ax? 

-A 

N 

car 

35 

an] 



a> 



in | 

CO 



I is 



I ! I 



i i i 



I ! I 



B. 



o I o | 



CO 



H 
8 



ft 



■M 



tt 



P 



8 



. , WO 97/30132 



PCT/JP96/00341 



m 

*UtCt 

s 

sss 
e 

1R 

CM 

m 





r- 


! 1 ! 






; i 


CM 




o 

CO 

o 

CO 


3 

g 

CNJ 


si 




1 

1 


H 






< 




< 


x 


I 

< 


<je-> 


U3 




! | 








i 
i 
i 


1 










i! 


LO 








0 


< 


< 


X 


X 




in 

x*- 




1 

' i 




; 


o 
o 

CM 


I 






o 

CO 


g 

CM 




| 






O 
LO 




o 

CO 




LO 




< 


< 


0 


< 


0 


c 


) — 




1 




o 
o 

CM 












o 

CO 


O 
IO 
CM 


o 

CM 










in 






in 


o 

LO 


0 


< 


< 


X 


X 


< 


u 


co 

CNJ 


o 

IO 

[CM 














1 




o 

CO 


O 

in 

CM 










O 
in 




o 

CO 






0 


< 


0 


X 


X 


© 


xr 


o 
o 

CNJ 


i 

i 








i 






o 

CO 


O 

in 

CM 


i 






o 

LO 




o 

CO 






o 


< 


o 


X 


X 


0 


xr 






i 


O 

o 

CM 














o 

CO 


o 
m 

CM 


















LO 


o 

LO 


0 


o 


< 


< 


X 


© 


xr 


£ 


O 














i 

! 


O 

o 


<z> 
o 


o 

CO 


o 

LO 
CM 


o 

CM 










LO 






LO 

xr 


to 

LO 


®|o 


o 


O 


O 


© 


xr 


cr> 

CO 


! 












1 






o 

CO 


o 
m 

CM 










O 

in 




o 

CO 




LO 


g 


© 


© 


o 


© 


© 


o 


LO 


i 










IS 

iCM 






o 

CO 


o 

LO 

CM 




o 

CM 








LO 






LO 


O 

in 


o 


© 


0 


© 


© 


o 


xr 


r— 
















o 
o 

CM 






o 

CO 


o 

in 

CM 








o 

in 




LO 







in 


o 

LO 


© 


© 


© 


O 


® 


o 


in 


to 


i 
i 










o 
o 

CM 








o 

CO 


s 

CM 










o 

LO 






o 


LO 

^9- 


o 

LO 


0 


o 


© 


o 


O 


© 


in 


m 


LO 




i 








o 
o 

CM 








o 

CO 


o 

LO 
CM 








g 






o 

CO 




LO 
Xt 


g 


© 


© 


© 


o 


© 


© 


in 


Xj- 


i 




O 

o 

CM 














o 

CO 


O 
LO 

CM 












in 






LO 


o 

LO 


© 


0 


© 


o 


o 


© 


xr 


CO 


i 

t 




O 

a 














o 

CO 


O 
LO 

CM 










o 

LO 




o 

CO 




LO 
XT 


o 

LO 


© 


© 


© 


o 


© 


o 


LO 




CM 








o 
o 

CM 














o 

CO 


o 

LO 
CM 


i 

Oi 

~l 








LO 






LO 


O 
LO 


© 


© 


o 


o 


© 


o 


xr 






i 


o 
o 

CNJ 
















o 

CO 


O 
LO 

CM 


o 

CM 










LO 








o 


o 


0 


o; 


o 


© 


xr 


I 
1 

/ 

1 

/ 

i 


1 


*- 
m 

r>- 
»-» 

am 

trxz 

WS 

CO 

to 


CM 
rr» 

r- 

M 

DO 

EEC 

£ 

LU 


* 

03 

."N 
m 

H 




O 




i 

i 

i 








**\ 
m 

-> 
«fe 
rv 

H 

IK 
r< 
H 

/\ 

*> 
O 


«k 

< 
a 

*> 

*M 
WD 


«i 

'K 
I 

H 
«fc 

*.N 
-N 

<n 

l 

a 
-u» 

■o 


iK 
1 

_S 
? 

n 
<n 

^ 

a 


•K 

_s 

<n 

& 

■ft 

■er- 
rs 


M- 

4* 

H 

SO 

1 

H 

r\ 
f< 


Jim 

I 

4* 
M 

SO 

r- 
ir* 

1 


c& 
1 

-v 

•o* 
H 

-N> 
*#/ 

VK 
">s 

•> 


r-\ 

o 

tit 

s\ 
ttt 

p 


tit 

• >* 


* 

* 
« 

DO: 

£ 

m 




2 

•K 
K 

it 

m 


K 

*■« 

k 
m 


2 
ft 

it 
ft? 

m 


r< 

it 
$ 


r< 

it 
is 


ir> 

it 
ttt 

t 






1103 
car 

Si 


€ 

« 

S ' 




K 


it 


X) 

* 


e 
s 


i 

R 
ft 

£ 1 






1 ! 


t 
Iff 
& 

@ 
3 


s 

D 

*• 

46- 
M 

B 


R 


B 

* 


l 

ft 
I 


o 

a 
r\ 1 




S*SS SBtg (S) : 




t» 6K | 



9 



WO 97/30132 PCT/JP96/00341 

1 2 0°Cr 2 5#IWJni»Ltt*14£$&!&3-£fcSU ii^ic^-r 
VUXfSfc .ttftfvJMEKMiOtttt, J I S K — 6 8 4 8 CflSl;T 1 8 0 KflJ 

@ 1 0 0 0 g/2 5 mmJilJi 

0 7 0 0 g/2 5mmW± I 0 0 0 g/2 5mm5fc/3S 

A 1 00g/25mm^±700g/25 mm*ii 

x 4 0 0 g/2 5mm*i 

*ffifc«ktf#7*ffii::llA&ti-tf. J IS K- 6 8 4 8i:*UTJ"J-^R** 

© 5 0 0 0-S>fil± 

0 3 0 0 0 f3?J£t_t 5 0 0 Olfr*» 

A 1 0 0 0 #W± 3 0 0 OfMcjS 

x 1 0 0 0 

&*^©J§£tl^lCtelr&£&m£-fr^2 5 x l .0 Omm0ttl'>- 
^aMi#?;*ffiKlU;9tttt 2 4 B$ffl$S&s 2 5'C©efi7k» I t»CSL/Co 4 8 

© JIASfi-tffcttit;/- h®&© 1 0 96*tt*<*!l*Ufco 

O tt*^- >B&»© 1 0 %UU3 0 96*flW*flttUfco 

A hTO<D3 0%&±6 0 96*»*<«IJ!ail//:o 

x hffi«©6 0 Wfi(±a<*lfliLfc. 

(7 Jit) 'J &frt£) 

}g»^oift^tra«»«:tt«Hi*5Sa*^ 2 5 X10 0 mni(D«if->- 

LT*iJttB#|B!*MS U jaT©**TffPfl5 Ufco 
© 5£&l*3"C*IKUfc. 



l o 



WO 97/30132 PCT/JP96/00341 

0 5 ftJ£(_t 1 0 ^*»T*J« Ltz 0 

x 2 0#&±£gL/c o 

(7' a v 

fi|y-hi; 5 0 0 g/cin 2 t J: -5 ffiS£}IH:J\ 5 5*CO#BS^TT! 
n# Pnl f& m L il £ © Pi '3 ft" £ © & £ l > £ ^ T CD S ff T SP fffi L „ 

5 mmmub 

3 mmtfiz&mvi^frir z 

2 sHjfflt^trjsKn-rs 

i mmT-tit& 

hit, m2<Dms.mi 

* 1 ) XT b > - 7** i>x >#fcB£ft N gjg# 5 o % 
*2) if U >-ft®t"- ;U*fi£ft, @ff*#5 o% 
*3) SI #!RL mMftZ* 5 0% 

* 4 ) 0 % 

* 5) HUB £3 0 % 



WO 97/30132 



PCT/JP96/00341 



1. (a) jwioisaatsfetttns i o offiftsuiiWLT, (B) tt»ft5*!ii 0-2 o o 
ffittsu, (O m*oiao»i5 o~5o osm, (d) x#*s/36£frr area 

2. (D) i.-H+i/s^wr-sfb^tt^nriBTttttTiOx (a) ^sai4OT 

3. (D) x^+^S^Wr-Sfk^^x MT@H*-C£><9> (A) iMSItiffi 
1)11 0 OffifiSBCfcfUT, 2 0 - 2 0 0 £ ft 6Sf*^ 1 ©«58M4tt*ffflo 

4. (D) x#*i/&£Wt*ffc£«JjK i/^^x— f ^©^#< tfe 1 

5. (D) x^+->g^^-r<5fk^^ N h"7.7x j -)m3-**^mmw7 

6 . ( E ) IM fb#j7K T * >gTfcait#£ 1 ©jfi«M4tt»irao 

7. (E) MfbfrjTK 7 i >£T&*»3jcil4©!R&14tt**Qo 

8. (E) &$<b#]7^ T $ >aT&S»#«5©ffi»tttt**Qo 

9. (a) jfeniasttwiii^x (i) 

^m-^i* p 1 so 5 (2) t£&S£{*P' t*;^>->^i^f i/^^^i*© 

1 2 



WO 97/30132 



PCT/JP9OD0341 



11. (a) m^mf±mmf}\ en *)\<tf*>>)im£tt-fzm&ftm®., * 

©MS£f*P 2 t©«-&^e»jy:5» < j:oai{d:n*5^j:< fc*> l o0iir* 

12. (a) %\^mmimii\ ( i ) *^sK*->^s^^**stt*ft % * 

*£ffi£ttP» (2) t£*ffi£#P' k* Mf-i/frm&ttlsK^mtii 

m . ( a ) ^mmimommv, mm±\tr 5mgK0H/g-i 5o m g 

K 0 H / g Tfc -5W *Jg 1 3 OSlfttttttJMo 

1 5. (A) &^fflttffiBf©#7X«&figa< % fflfli^ftT- 5'C-5 O'CTfc 

] 3 



WO 97/301 32 PCT/JP96/00341 

i 8. MJji 2<Dm®m&mmzmt±izMJL{,TKz®&mti%->- u 



V V 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP96/00341 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 6 C09J20I/00, C09J163/00, C09J7/02 

According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification syatcm followed by classification symbols) 

Int. CI 6 C09J7/00-20I/10 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practicable, search terms used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



JP, 6-212139, A (Nippon Carbide Industries Co., 

Inc . ) , 

August 2, 1994 (02. 08. 94), 
Claim (Family: none) 

JP, 4-209686, A (Nippon Carbide Industries Co., 

Inc . ) , 

July 31 , 1992 (31 . 07. 92) , 
Claim (Family: none) 

JP, 61-53378, A (Sunstar Giken K.K.), 
March 17, 1986 (17. 03. 86), 
Claim (Family: none) 

JP, 60-120776, A (Bayer AG.), 

June 28 , 1985 (28 . 06. 85) > 

Claim & DE, 3342307, A & US, 4522965, A 

JP, 62-64881, A (Komuro K.K. ) , 
March 23, 1987 (23. 03. 87), 
Claim (Family: none) 



1, 2, 
4-18 



1-18 



1-18 



I - 18 



1 - 18 



| | Furthe r documents a re listed in the continuation of Box C. | [ See patent family annex. 



* Special categories of cited documents: 

"A" document denning the general slate of the an which is oot considered 
to be of particular rei evince 

"E" earlier document but published on or after the International fifing dale 

"L" document which may throw doubts on priority clalm(s) or which Is 
cited io establish the publication date of another citation or other 
special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or other 
means 

"V* document published prior to the international filing date but later than 
the priority date claimed 



T later document published after the international filing dateor priority 
date and not In conflict with the application but died to understand 
the principle or theory underlying the invention 

~X M doevmeot of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered 10 Involve an inventive 
step when the document is taken alone 

**Y M document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more othersuch documents, such combination 
being obvious to a person skilled In the art 

**& " document member of the same patent family 



Date of the actual completion of the international search 
March 1, 1996 (01. 03. 96) 



Date of mailing of the international search report 

March 19, 1996 (19. 03. 96) 



Name and mailing address of the ISA/ 

Japanese Patent Office 
Facsimile No. 



Authorized officer 



Telephone No. 



Form PCT/1SA/210 (second sheet) (July 1992) 



ta m n $ « & 



EffiWM** pct/jp 96 / 0 0341 



A. fcS8<D8T*#fftf>#SI (Snsffflp^a (IPC) ) 

Int. CZ* 009 J201/00 , 009 J163/00 , 009 J7/02 



Int. Of O09 J7/0 0-20 1/1 0 



c. M«r^c^^^n^x(iR 



war* 



JP, 6-212139, A ( B** KXjR«£rtfc ) . 

2. 8^. 1 9 9 4 ( 0 2. 08. 9 4 ), 
#«F!»*<Digffi (7t<»-»L) 

JP f 4-2 0 9 6 8 6. A ( B**-'^ KXfttHMtt). 

3 1. 7/1. 1 9 9 2 ( 3 1. 0 7. 92 ), 



1.2, 
4-1 8 



1-1 8 



0 CBO£gi:t,X«a<M«ftTi»*. 



0 1 



0 3. 9 6 



19.03.96 



B *® »«f Ir (I SA/JP) 
«M9 i 0 0 



* * « 



4 J 



8 4 16 

I L_l 



03-3581-1101 ft* 34S9 



«StPCTV I S A/2 I 0 <3B2^-i» (I 9 9 2*7fl> 



OB * ■ £ N # 



amm»? pct/jp 96 / 0 0341 



3IH**S &c/-»ffl«J!r!Wlia-r*i:Stt. •eoM«r*«Br<t>«7P 



JP, 6 1-5 3 3 7 8, A ( It -ft9M*5£&tfc ) , 

17. 3fl. 1 9 8 6 ( 1 7. 0 3. 86 ), 
#Wa^O«H (7Ti'J-4L) 

JP, 6 0-1 2 0 7 7 6, A(^x^»T^f-x>'^-trju^ + 7 h), 
28. 6fl. 1 9 8 5 ( 28. 0 6. 8 5 ), 
#tt»*0«H & DE, 334230 7, A 
& US, 452296 5, A 



JP, 6 2-6 4 88 1, A(ft^tt =* a p 
2 3. 3fl. 1 9 8 7 ( 23. 0 3. 87 ), 



) 



1-18 



1-1 8 



1-18 



»*PCT/I SA/2 1 0 (W2^-y<0«») (I 9 9 2*7J1> 



XP-0021 18059 

1/1 - (C; VP I / DE P.VINT 
AN - 1997-425017 c39! 
A? - VOJ996JP0034] 19960216 
PR - V01996JP00541 19960216 

TI - Meet -sensitive adhesive used particular ly for labelling 
glass and plastic bottles - comprises thermoplastic 
resin, tackifier, solid plasticiscr, epoxy! compound 
and thermal -hardening agent, and has improved 
pressure-sensitive adhesiveness 

IV - HEAT SENSITIVE ADHESIVE LABEL GLASS PLASTIC BOTTLE 
COMPRISE THERMOPLASTIC RESIN TACKIFIER SOLID 
PLASTICISED POLYEPOXIDE COMPOUND THERMAL HARDEN AGENT 
IMPROVE. PRESSURE SENSITIVE ADHESIVE 

IN - I IDA H; KAMEYAMA K; KIKUCHI A; SATO K; SHIRAISKI K: 
YAMAM0TO M 

PA - (TOXV ) TOY0 IKK MFG CO LTD 
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AB - V09730132 A heat-sensitive adhesive comprises 100 
pts.wt. thennoplastic resin (A), 10- 200 pts .yl. 
tach A* ier _ ( ~ B >' Sb^biTpts.wt. solid plasticiscr (C), 
gpgxy_£ g m Pound^( D) and thermal -hardening agent (D). 
- Prclcrabiy the epoxy compound" (D) "iT"a TiquiB~a't'~ 
ambient temperature, and amount of which is 1-50, 
particularly 20-200, pts.wt., w.r.t. to 100 ptsTvt. 
thermoplastic resin (A), which can be: 1 selected from 
compounds of the glycidyl ethers, or bisphenol -type 
epoxy resin and crcsol novolak-type epoxy resin," 
preferably, the thermal -hardening agent "(E) is amine. 
rTne thermoplast ic resin ( A) is a resin selected from 1 
V or (1) e polyme r Plformed from some of the carbcxy! 
Lgroup-containir.g monomer, st yrene monomer end 
(meth)acryjic ester monomer ; "and X2j~E "mTxture cf the 
copo]}-mer PI and a monopolymer that contains no 
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carboxyl groups in its monomer. The carbcxyl 
group-containing monomer can be selected from at least 
cr,e of (meth)acryiic acid, itacor.ic acid and 
(mcth)acryl ic acid beta -carboxyethyl ester. 

- USE - The adhesive is used to produce heat-sensitive 
p ^ *^lT" ri5 iI ^ adljsegi vc s hoc t s / 1 apes ( c 1 a imed ) 
vhTch arc particularly useful for labelling glass and 
plastic containers such as bottles. 

- ADVANTAGE - Adhesive sheets made with the adhesive have 
excellent pressure-sensitive adhesiveness, bond 
strength and resistance to water as well as moisture, 
compare!* to those obtained from the old water-dispersed 
adhes ive . 
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